A study on the economic value of plants being extracted from a coniferous forest of the Miandam valley of District Swat was conducted during Spring and Summer 2008. The aim of the study was to identify non-timber forest product plants being used from the target area, to identify the trade network that they are sold into, and to evaluate their value as they move within that network in order to make recommendations for socio-economic development of the area. Information was learned through semi-structured questionnaires and participatory interviews with resource uses and traders. 214 species in 79 families were identified as being useful in traditional livelihood. Of these, 150 were herbs, 36 trees, 26 shrubs and 4 climbers. Plant species are locally used as medicinal (115), multipurpose (35), fodder (31), fuel (30), vegetables (12), tools (12), timber (9), poisons (7), roof thatch (7), wild fruits (6), fences/hedges (5), veterinary (5), mud supporter (5), foods (4), spices/condiments (4), religious (4), honey bee (3), brooms (3), and evil repellent (1). Twenty out of 115 medicinal species are collected to sell. The gatherers have very little marketing skills and are often not aware of the high market value. As a result, most of collected materials are sold to local middlemen at low prices.
Introduction
Miandam is located in the north east of district Swat and lies between 34 0 34'' and 35 0 -07'' N latitude, and 72 0 36'' and 73 0 35'' E longitude in the Hindu Kush mountain range. The elevation of the valley ranges from 3000 ft to 14,000 ft. The total area of the valley is about 36,768 acres. The valley is comprised of 11 big villages and 15 small hamlets with a population of about 20,000 people. The population of the area is mostly dependent upon agriculture and livestock rearing. About 1600 people of the total population are gathering different forest resources including medicinal and aromatic plant (MAP) species in the valley.
Pakistan hosts about 6000 species of flowering plants, out of which about 2000 species have medicinal, aromatic and economic value (Williams & Ahmad 1999) . The MAP species have supported livelihood of many people in District Swat. They are being collected for export both to national and international markets. The high dependency of
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www.ethnobotanyjournal.org/vol9/i1547-3465-09-027.pdf rural people on MAPs for subsistence and unsustainable harvesting practices has resulted over exploitation of resources in different sites of the study area. (Sher et al. 2005 (Sher et al. , 2010 .) Similarly, conversion of natural habitats into agricultural land has greatly decreased the population size of many economically important forest resources including MAPs in different sites of the study area.
The traditional practice of extracting forest resources especially MAPs appears to be unsustainable. There is not evidence of resource tenure and custodianship, understanding of sustainable use and management parameters, harvesting and collection procedures and knowledge of market requirements. These are important barriers to the sustainable utilization of MAPs. Besides scientific understanding of population sizes, distributions, availability and abundance of plant species and their interactions with different stochastic environmental factors all play important roles in determining ecological sustainability of these resources. Similarly, quantitative and economic analysis of the effect of extraction on these ecological processes is very important to assess the effect of harvesting on development of the entire forest resources in general and MAPs in particular in order to formulate sustainable harvesting regimes.
Harvesting practices used by untrained collectors may endanger the recovery of some plants populations. Lack of knowledge about the part used, time of collection and economic value of MAP species has led to their mismanagement and least profitable exploitation. The appropriate timing to collect the desired parts of plants of certain age will determine the yield percentage and quality of therapeutically active biochemical ingredients. Gathering and processing of MAPs for family use in human and livestock treatment is a widespread, centuries old practice (Hussain et al. 2004) . The use of traditional medicine for maintenance of health in most developing countries has been widely observed as a custom. Their collection and sale is an important economic activity in the northern parts of Pakistan and about 5000 families are involved in the collection and processing of MAPs in the region (Olsen & Larsen 2003) . The most active members of plant gathering and processing are women and children from middle hill areas. These collectors receive minimum wages in the trade chain of medicinal herbs (Sher et al. 2005) . Therefore, the local people are losing the preservation of traditional knowledge of medicinal plants and other important non-timber forest products. The present endeavour was initiated with the aim to identify non-timber forest product plants being used from the area (coniferous forests of Miandam valley, District Swat), to identify the trade network that they are sold into, and to evaluate their value as they move within that network in order to make recommendations for socio-economic development of the area.
Materials and Methods
A study on the ethnobotanical and economic evaluation of coniferous forest of the Miandam Valley of District Swat was conducted during Spring and Summer 2008. Prior to exploring of the forest resources, topo-sheet, map and other general information of the investigated area were obtained from the Forest Department, Swat. The area was accordingly divided into different sites and then visits were made first in April and May, second in June and July, and third in August and September, 2008. A questionnaire was prepared and used as a tool for the collection of information. The questionnaire was divided into two parts: demographics and ethnobotanical data. The first part included demographic data, location name, age, education and profession. The second part included questions about the pattern of forest resources being utilization.
Field Survey
Prior to a visit to the research sites, the questionnaire was designed and pre-tested to find out if it actually worked. Revisions needed as a result of this pre-test were noted and undertaken in the following day of the visit.
Key informants were identified from each of 210 households determined to be present in the villages in the valley. Focus groups were held with key informants and others in each household. The traditional uses (including medicinal and other use) of plant resources were learned with both the questionnaire and through participatory techniques. Participation focused on learning how people were gathering plant materials. Informants were asked about their interest as local user of plants, collectors and traders of forest resources.
Information on the market value of the plants was collected from local collectors, hakims and shopkeepers. A simple procedure was adopted asking how, from whom, and to whom the plants were sold. Respondents were also asked about their annual revenues earned from the sale of the plants and their return on work invested. For each plant species the informants mentioned, they were also asked about its abundance, distribution and population size. This was judged by comparing 20 year old records with the current situation. In addition personal observations were made in the field to note any pertinent events which could help explain the presence, and relative abundance based on the ecological characteristics of the species. The effect of current harvest on the status of each commercially valuable plant species was also studied by comparing 20 years old records with respect to the present population size and status. The effect of current harvest on the population size was finally judged based on Resources from the Northern Parts of Pakistan www.ethnobotanyjournal.org/vol9/i1547-3465-09-027.pdf 29 the distance that local collectors traveled in the past as compared to the present.
Voucher specimens of the plants identified by the informants were collected from different sites of the studied valley and were dried and preserved. The fully dried specimens were mounted on herbarium paper identified with the help of available literature (Nasir & Ali 1971 -91, Stewart 1972 and deposited in National Agriculture Research Centre, herbarium, Islamabad, (RAW), and University of Karachi, Botany Department, Sindh, Pakistan (KUH).
Results

Informants
160 households were contacted out of 210 possible. Generally, the respondents were elderly persons and their age group varied from 40 to 60 years.
Ethnobotanical uses
The flora of the study area provides useful species of ethnobotanical importance. The study documented 214 plant species belonging to 79 families (Table 1) . They include 148 herbs, 36 trees, 26 shrubs and 4 climbers. Plant species are locally used as medicinal (115), multipurpose (35), fodder (31), fuel (30), vegetables (12), tools (12), timber (9), poisons (7), roof thatch (7), wild fruits (6), fences/hedges (5), veterinary (5), mud supporter (5), foods (4), spices/condiments (4), religious (4), honey bee (3), brooms (3), and evil repellent (1).
Ethnomedicinal uses
The study showed that the local people have knowledge about distribution, abundance, harvesting, uses and marketing of MAPs. Plants used medicinally were grouped into 12 sub-use categories according to specific disease treatment ( Table 1 ). The highest numbers of plants were found to be used for the treatment of stomach and gastrointestinal problems (15 species). Similarly 10 species were used as general body tonic and arthritis, 10 species used for curing of skin disease, aching, scabies and eczema, 05 species were used as anti helmenthic, 7 species were used for curing of sore throat, chest pain and fever, 4 species for treating liver diseases, 6 species for the removal of kidney stone, 3 species for swelling, 2 species for cut and wound healing, 2 species for curing of nervous disorder, 2 species as laxative and 3 used for the control of diabetes.
Sustainable harvesting of the plants depends on the parts used, time and method of harvesting. Therefore, information regarding the harvesting and use of specific parts of MAPs species were also collected. Out of 115 MAP spe- cies, about 20 plants were used and harvested for their roots and rhizomes. Other most common plants parts were leaves (18 species) followed by other plant parts (Figure 1 ).
Level of knowledge about plant resources
The study revealed that the level of knowledge differs in extent among gender, occupational and social groups. For example the Hakims and tenants possess comparatively higher knowledge about MAPs than the general population. Similarly, men have more knowledge than women. Among the men elders were more aware than the younger members of the community.
Market study
The survey revealed that the marketing of MAPs in the area is in the hands of specific collectors and few local shopkeepers. In the study area there are several regular collectors among the residents. They collect considerable quantities of MAPs and supply them to various domestic and national trading centers of Pakistan including local bazaars in Mingora, Peshawar, Islamabad, Lahore and Karachi as well as abroad. The study revealed that out of 114 reported MAPs a total twenty species (Table 2) have high market value and are collected in large amounts for sale. Among these plants the highest price is paid for Morchella esculenta (L.) Pers., Viola serpens Wall. ex Ging., Valeriana jatamansi Jones, Podophyllum hexandrum Royle, Trachyspermum ammi (L.) Sprague, and Bistorta amplexicaulis (D. Don) Greene . The prices of each species vary from year to year and also depend on demand and supply.
During the survey it was generally observed that for obtaining the plant materials from the study area, the dealers from national markets send representatives to local dealers in Mingora and put their demand. The local dealers pass the message to their agents, i.e., the local shopkeepers of the valley. These agents inform small shopkeepers and collectors. The collectors gather the species for the local shopkeepers and agents. The collectors are illiterate and do not negotiate for the price of the plant materials and gather sizeable quantities but do not receive reasonable returns (Table 2 ). The dealers of Mingora get the material from the agents when that is ready. In this way the medicinal plants pass through three or four hands (Table 2) . Some times daily wages laborers working for Rs. 200-300 per day are employed by the local agents for plant collection but this is not usual.
Price fluctuations of species at collector level and beyond
The present study evaluated that the price of the plants gradually increases from collector to local, national and international markets at each step in the chain (Table 3) . The price was lowest at the collectors level and increasing many fold from collectors to the national markets and abroad. However, while guessing at the increase of the price from the collector level and beyond, it may be kept in mind that considerable weight of the plant material is lost during drying, cleaning, processing, grading, packing etc. at each level when value is added to the material. This weight loss varies from species to species and the modes of processing for sale. One of the reasons for the low price at collectors' level was their lack of awareness of the price of the plants in the trade markets.
Investment of work by collectors
Time invested was based on the relative availability of the species with respect to the distance and the characteristics of the plant parts. Usually 4-8 hours work at 3-4 km distance was required to gather a bundle of roots of 40-50 kg of for plants like Dioscorea deltoidea Wall. ex Griseb., B. amplexicaule, P. hexandrum, Paeonia emodi Wall. ex Royle and V. jatamansi. The flowers of V. serpens and Hypericum perforatum L. required 6-8 hours time at 3-4 km to collect one kg of flowers (Table 4) . Each species is collected manually with high labor cost as compared to other daily activities conducted by locals so the collectors get much less money for their labor.
Scientific Name
Local Name Table 4 indicates that the population of the selected species has been reduced by more than half in the last 20 to 30 years. The local people traveled one to two km for the collection of some quantity (e.g., 50 kg of rhizomes of D. deltoidea, P. hexandrum, P. emodi, V. jatamansi and B. amplexicaule and one kg flower / leaves of V. sepens and H. perforatum) of the species in the past and now they traveled 2 to 4 km for the same quantity. Similarly they used to spend one to 4 hours 20 to 30 years ago and now they spend 3 to 8 hours for the same collections.
Collectors involved
The information at the local level had shown that in the study area children were the main collectors (60%) followed by women (30%) local men (15%) and outsiders (5%). (Table 1) .
Holy and religious plants
Fuel wood
A total of 30 species (Table 1) are used for fuel wood. All of the human population in district Swat is dependant on the forests for fuel wood requirements so these plants are essential.
Fodder
Twenty-eight species are used as fodder. Fodder is drawn from forest, pasture and rangeland.
Vegetables and Wild Fruits
Twelve wild plants are collected and used as vegetables. Most of these are consumed locally, because of low quantities, higher cost of collection and low prices. Six wild fruit species are gathered with very small quantities marketed.
Discussion
The study identifies that the people of the area rely on 214 plants for medicines, food, fuel, fodder, building materials and other daily products. In spite of the economic importance of any of these species, it is unclear if any are either locally endangered or appears to be on the verge of becoming locally extinct. FAO, (1995) reported the major links between forestry and food security viz: environment, production and socio-economic linkages, which are interrelated. Therefore, forestation with the participation of local population could play a useful role in raising the living standard of these rural people as forests are just one element within the complex fabric of rural life.
The natural vegetation of the study area is under heavy pressure as a result of overgrazing, illicit cutting, and unauthorized collection of MAPs. Although, plants have varied ethnobotanical uses, they may not be well managed. Olsen and Larsen (2003) and Hussain et al. (2004) reported that the number of endangered species is increasing due to environmental degradation, over grazing and over exploitation in the form of medicinal plants extraction and deforestation.
Most of the reported species have multiple uses and these are invariably used for treating local health care needs and for earning extra income. McDicken and Mehl (1990) , besides highlighting the improvement aspect in multipurpose trees, also touched upon fruit and fodder aspects of these species. The present study revealed that multipurpose trees and other woody perennials are important sources of food and income generation for rural households. In addition to these advantages, some species have other uses such as fodder, fuel wood, timber wood and medicine. Gunasena (1994) reported that in Sri Lanka, fruit trees (e.g., break fruit, Artocarpus altilis (Parkinson) Fosberg) were supplementing or substituting for the staple rice diet. In Swat several species of fruit trees may serve as a genetic resource base for improvement of commercial species. Some are already used as root stock for grafting/budding of commercial fruit varieties. Exchanging of germplasm in these fruit trees having a wider range of distribution would be very useful. Examples are: Juglans regia L., Diospyros lotus L., F. carica, Pyrus communis L., M. alba and M. nigra. There is a need to conserve these resources for the future, as they are refuges for valuable and endangered animals, especially birds, as well as for our own survival.
Most of the species identified from Swat are marketable and provide the opportunity to supplement household income. The market information revealed that district Swat is the collection and trading center for many MAPs. It has a well-established market which supplies sizeable quantities of MAPs to various trading centers of Pakistan and abroad. Sher et al. (2005) also reported that majority of marketable MAPs are collected from Northern areas of Pakistan including Swat. The present study noticed that the structure of MAP trade is complex involving many players. The middlemen who purchase material from collectors sell them either to small shops in the region or to regional middlemen or agents of large dealers, and through this chain of middlemen the material reaches the wholesale dealers of large cities. Wholesalers supply the plant materials then to retailers or pharmaceutical companies or exporters. The price may go quite high as the materials move from the collectors to international markets. The present study observed that prices increase 3 to 5
fold from collectors to local dealers. However, income derived from the sale of wild plant species is of particular importance to the poorer households who must supplement food production with cash in order to meet basic needs.
It was also observed that the MAP species are collected from the wild of the study area on what is apparently a first-come, first-serve basis. There is no management structure tied to the harvesting of resources at present. Therefore, collection volume is likely beyond the regeneration rate. Similar observations were also reported by Sher et al. (2010) and Sher et al. (2005) . They stated that the trade and collection of plant materials is mostly handled by unskilled persons. As a result valuable MAPs are damaged due to lack of scientific methods of collection. It was also discovered that collectors now have to exert greater effort and to walk longer distances to collect the same materials of MAPs when compared to twenty years ago. We recorded an increase in elevation and remoteness of the area within the Swat valley where plants are collected, involvement of children and women in the collection of, and dependence on MAPs increased. This agrees with the studies of Khan (1998) who reported that women and children usually gather medicinal plants as a part time business, in the northern areas of Pakistan.
Conclusions and Recommendations
The area has endemic and endangered plant species, some of which are of medicinal and economic importance. Indigenous knowledge behind their uses, collection and management is eroding. One reason for this is the lack of awareness among the local community regarding the economic and medicinal importance of MAPs. Another factor contributing in the decline of availability MAPs in the area and eroding of indigenous knowledge is the inadequacy of the MAPs market and lack of government support for it. This is, therefore, an issue of national policies and must be addressed.
The study recorded some valuable information about specific MAP species that merits further inquiry. For instance, Rheum webbianum Royle is widely distributed and quite common in Swat valley. Chinese scientists have developed small-scale enterprises for species like this including preparation of jam and prickles, etc. Rheum webbanium could be developed similarly in our country.
The population cover and potential density of MAPs appears to be rapidly decreasing. We call for development of adequate size in-situ conservation plots for better management of MAP species. One important lesson learned from this study is that the establishment of a community based enterprise that depends on local biodiversity can be a strategy to provide more equitable returns to community groups and hence incentives for conserving the resource base. In order to ensure the management and conservation of MAPs, documenting of indigenous knowledge systems and their constant and consistent support is essential for success of conservation in Swat.
